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ADVANCES  IN  THB  DIAGNOSIS  OP  BBUCSLLOSIS 
IN  MAN  AND  OTHER  ANIMALS 


Rot.  Hed.Hoap.  Gen.  Milton  Thlago  do  Hollo 

(General  Hospital  Medioal  Review)  Dept,  of  Hloroblology, 

Pol  27,  196A.  pp  301-30?  Faoulty  of  Medio  me.  Son 

Salvador.  SI  Salvador 

(•f  1th  the  authorisation  of  the  author  and  through  the  courtesy 
of  Dr.  Clemente  Carrillo  Cardenas,  who  translated  this  artlole 
Into  Spanish  from  English.  as  originally  published  by  the  World 
Health  Organisation.  Joint  FA0/WH0  expert  Committee  on  Brucel¬ 
losis,  Geneva.  3-9  December  1963*  Agenda  Item  5.  we  gave  per¬ 
mission  to  reproduoe  this  artlole  because  of  the  importanoe  of 
the  topio  disoussed  in  it  and  beoause  the  author  mentions 
experimentation  material  provided  by  the  Medioal  Researoh 
Institute  of  the  General  Hospital  SSA.) 


We  have  little  progress  in  the  laboratory  diagnosis  of 
bruoellosis  in  man  and  other  animal*  since  the  last  meeting  of 
the  oommlttee  of  experts  In  bruoellosis  of  the  PA0/WH0  (1957) 
and  the  publloatlon  of  Castaneda  (1961).  Bamaoolottl  (1958) 
wrote  a  book  on  this  subjeot. 

A  number  of  promising  tests  have  not  yet  been  sufflolently 
thoroughly  studied  and  examined  for  recommendation  and  use. 

Plrst  Isolation  and  Subsequent  Cultivation of  Bruoella 

The  isolation  of  bruoella  from  the  patient  and  other 
animals,  or  their  exoretlons.  is  still  the  one  laboratory  test 
whloh  ws  have  the  most  oonfldenoe  in  when  It  semes  to  the 
diagnosis  of  bruoellosis. 
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(a)  Hcaooulture 

The  double  cultivation  medium  of  Oftfttanedft  (19^7*  195?) 

Is  still  the  most  Important  method  here  In  hemooulture.  The 
same  oAn  be  said  about  heat  and  about  agar  alblmi  and  the 
"trlptloase"  /tryptl£/  soy  bean  as  the  best  media  for  the 
Isolation  and  growth  of  brucella. 

Agar  with  sugar  and  dextrose  produoes  good  results  as  a 
culture  medium  and  can  be  used  when  the  dehydrated  medltu  Is 
not  satisfactory.  The  egg,  as  a  cultivation  medium,  appears  to 
Improve  the  yield  of  brucella  from  blood,  as  described  by 
Calderons  and  Plokett  (1961). 

Concentration  methods,  suoh  as  the  filtration  method 
(Braun  and  Kelsoh,  195**s  Heusse  and  Schindler,  1957)*  the 
erythrooyte  lysis  method  (Plokett  and  Kelson*  1951)  wad  others 
have  not  been  used  muoh. 

Huddleston  (1957*  1959)  described  a  rather  interesting 
technique  for  obtaining  hemocul tures .  It  is  based  on  the  growth 
of  brucella  in  human  deflbrlnated  oltrated  blood,  although  oow 
and  horse  blood  oan  also  be  used,  in  the  presence  of  the  ex¬ 
change  of  the  hydrogen  ion  of  the  resins  (Duolite  C-3H  +  y 
Duolite  C-3Mg  -H-).  He  mix  10  oo  of  blood  dlreotly  with  the 
sterile  dilution  in  the  autoolave  /with  the/  resin  /dilute^/ 
to  10%  of  the  oltrate  of  sodium*  the  sample  may  be  kept  In  a 
suitable  agar  cultivation  medium  at  37°  C  for  24*  48  and  72 
hours  lm  Incubation. 

Broader  experimental  and  comparative  studies  are 
neoessary  In  order  to  oonflrm  the  usefullness  of  this  method 
for  the  customary  Isolation  of  baoterla  from  the  blood  of 
patients,  as  reoommended  by  Huddleston  (1961). 

(b)  Cultivation  with  Milk  and  Other  Materials 

Because  of  the  presence  of  various  spool es  of  baoterla 
In  milk  and  In  other  speolments  /samples/.  It  is  recommended 
that  we  use  antibiotics  In  the  oulture  media  In  our  routine 
work. 


The  cultivation  medium  of  Kuzdas  and  Morse  (1953)  end  the 
modification  of  this  medium  by  Benoux  (1954)  are  the  best  for 
this  purpose.  Ciroulln,  lnoluded  in  both  cultivation  media*  Is 
not  very  neoessary  and  may  be  omitted  from  the  formula. 

The  bruoella  may  be  Isolated  most  easily  from  the  cream 
of  oow's  milk,  the  oream  and  sediments  of  goat's  milk  after 
running  It  through  the  oentrifuge.  The  Isolation  of  oow's 
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■ilk  oan  toe  improved  toy  filtering  it  (Beuase,  1959)* 

(o)  Inoculation  of  the  Animal 

The  oulture  media  used  so  far*  primarily  those  that  con¬ 
tain  antibiotics .  are  so  efficient  for  the  first-isolation  of 
toruoella  that  it  is  not  necessary  to  use  laboratory  animals 
for  this  purpose*  However*  if  necessary  the  laboratory  animal 
indicated  here  would  be  the  guinea  pig;  if  no  guinea  pigs  are 
available*  we  can  even  use  white  rats. 

Inooulation  in  ohioken  eggs  with  embryo  is  not  very 
reoommenied  in  spite  of  what  some  investigators  have  said 
(Bamacoiotti*  1958). 

(d)  Subsequent  Cultivation  of  Isolated  Brucella  and 
Their  Storage 

The  AlbJLmi.  the  "Trlpticase"  soy  ^bean7  and  agar  serum 
dextrose  appear  to  be  the  best  for  the  subsequent  cultivation 
of  the  isolated  brucella.  This  recommendation,  contained  in 
previous  reports  by  the  oommittee  of  experts  on  bruoellosis  of 
the  FAO/WHO,  for  the  purpose  of  avoiding  subcultures  in  liquid 
media*  must  be  taken  into  consideration  as  a  point  of  oonoem 
in  the  routine  to  be  employed  so  as  to  prevent  the  appearanoe 
of  variants  whloh  are  not  neat  and  dean  and  definite. 

The  cultures  can  be  kept  in  a  refrigerator  in  well-taped 
^closed/  tubes.  However*  the  best  way  of  keeping  toruoella 
oultures  and  preserving  the  desired  characteristics  in  them  is 
lyophlllzatlon.  The  dry  and  odd  ^frozon/  oultures  should  be 
kept  in  the  refrigerator  at  a  temperature  of  4°  C. 

2.  Serological  Tests 

We  have  been  able  to  observe  a  number  of  advances  in 
laboratory  and  field  serologloal  tests. 

(a)  Agglutination  Tests 

The  method  of  dilution  in  the  tube  is  reo amended  as  the 
only  procedure  worthy  of  confidence  in  the  diagnosis  of  the 
individual  oases.  The  value  of  this  method  is  confirmed  by 
the  abundant  literature  published  after  the  1957  meeting  of 
the  oommittee  of  experts  on  bruoellosis  of  the  FAOAHO. 

The  agglutination  test*  performed  with  antigen*  stained 
with  ohloral  hydrate.  2*  3*  5-triphenyltetrazollum.  as  suggested 
by  Kollo  (1951),  Benoux  (1952).  and  Aneozykooskl  (1958)  enables 
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us  to  differentiate  the  agglutinated  bruoella  of  the  nonapeolflo 
sediments  /the  bruoella  agglutinated  by  the  nonapeolflo  sedi¬ 
ments/  and  also  makes  It  easier  to  read  the  final  titer.  (Por 
further  information  and  teohnlcal  details,  see  Anoykowski ,  1958* 
1959). 


The  rapid  plate  method,  used  for  the  diagnosis  of  animal 
brucellosis  in  many  oountries  throughout  the  world,  requires 
much  oare.  The  slightest  mistake  may  lead  to  tremendous  errors 
in  the  Interpretation  of  the  tests.  The  results  obtained  by 
Pope  and  Buedy  (1959)  are  Important  because  they  show  that  high 
environmental  temperatures  inorease  the  titer  In  the 
number  of  suspeot  reactors.  This  Is  very  Important  in  tropioal 
areas  where  the  tests  are  performed  In  the  open  air  and  at 
relatively  high  environmental  temperatures. 

Many  Investigators  have  for  quite  some  time  been  des¬ 
cribing  the  agglutination  test  with  whole  blood!  but  It  might 
perhaps  be  a  good  Idea  to  subject  this  test  to  new  comparative 
studies  which  would  enable  us  to  arrive  at  a  convenient  stand¬ 
ardisation. 

It  is  possible  that  this  test  might  eventually  become  the 
best  among  all  of  the  field  tests  to  be  performed  among  vast 
population  groups.  Recently,  Castaneda  (1961)  reported  the 
method  for  the  preparation  of  the  antigen  and  the  verification 
of  the  same  which  he  called  the  spot  test  (Castaneda.  1953). 

The  test  has  been  used  far  more  than  20  years  by  Mexican 
laboratories!  Spink  and  Anderson  (1952)  tried  to  standardize  it 
in  order  to  obtain  positive  tests  only  when  the  agglutinins 
exist  in  quantities  of  lilOO  or  more.  In  spite  of  this,  this 
test  has  not  been  met  with  general  aooeptanee.  The  test  has 
been  used  in  many  parts  of  the  world  ever  since  1935  (Weloh 
and  Marsh.  1935)  and  was  reoommended  for  a  rapid  diagnosis  of 
animal  brucellosis  in  the  field;  It  seems  to  offer  some  real 
advantages  for  rapid  use.  especially  in  slaughterhouses. 

The  details  of  the  preparation  of  the  antigen  and  the 
development  of  the  test  can  be  found  in  the  publications  of 
Boulanger  and  Smith  (1957)  and  Boulanger  et  al  (1956)  in 
Canada,  and  Cedro  et  al  (1953.  1955.  I960)  of  Argentina. 

In  differentiating  between  the  specif lo  or  nonapeolflo 
agglutination  reactions.  It  seems  that  the  best  way  to  Inhibit 
nonapeolflo  reactions  Is  to  Inactivate  the  serum  by  means  of 
heat  at  a  temperature  of  65°  C  for  15  minutes.  The  oaae  was 
reviewed  by  Amorault  et  al  (1961);  according  to  the  authors, 
the  test  is  good  for  cattle  serum  with  suspeot  titers i  In  the 
majority  of  the  lnfeoted  animals,  even  when  their  agglutination 
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reactions  are  Keakt  we  can  discover  the  infection  In  this 
manner.  In  a  reoent  communication*  Lambert  and  Amerault  (1962) 
reported  that  the  tests  with  serum*  rendered  Inactive  by  heat* 
are  more  effective  than  the  complement  fixation  reaction  In 
discovering  a  reoent  Infection  and  in  elarlfylng  the  state  of 
some  animals  treated  with  a  sero-agglutl nation  test  and  In 
those  in  which  we  have  reason  to  suspect  brucellosis. 

(b)  Complement  Fixation  /Seaotl on7  Test  (C.F.) 

This  test  was  one  of  the  first  to  be  used  in  the  diagnosis 
of  brucellosis  in  man  and  other  animals.  In  spite  of  this.  It 
has  not  yet  beoome  standardized.  It  is  recommended  for  diagnosis 
In  individual  cases.  The  study  by  Foz  (1953)  with  the  serum  of 
197  people  showed  that  C.F.  Is  specifically  reocomendable.  In 
patients  who  have  had  brucellosis  for  a  few  days  or  weeks*. 

C.F.  can  be  negative  even  though  the  sero-agglutlration  ^test7 
may  be  positive i  in  oases  of  chronic  brucellosis  (lasting  more 
than  6  months),  the  titer  of  the  C.F.  is  higher  than  that  of 
sero-agglutinatlonj  in  cases  of  oured  or  long-lasting  brucellosis, 
the  C.F.  may  be  positive  while  sero-agglutlnatlon  may  be  nega¬ 
tive. 


The: j  results,  in  relation  to  the  duration  of  the  disease 
as  such,  were  not  confirmed  by  Garganl  (1959)  who,  for  purposes 
of  oomparlson.  worked  with  sero-agglutlnatlon  and  C.F.  in  3^7 
human  sera.  (Besults  positive  in  both,  70;  results  positive 
only  with  sero-agglutlnatlon.  3^1  results  positive  with  C.F. 
only;  6). 


Garganl  and  Aleandri  (1959)  reviewed  this  case.  On  the 
other  hand,  reviewing  the  most  important  literature  on  the 
subject,  the  details  emerge  quite  clearly  with  respeot  to  the. 
procedure  and  the  results  of  the  examination  of  3^7  human  sera 
mentioned  above. 

The  authors  reocomend  the  presentation  of  both  tests 
simultaneously  for  the  best  possible  demonstration  of  individual 
oases . 


C.F.  may  be  used  advantageously  for  the  diagnosis  of 
animal  bruoellosis  apparently  with  better  results  than  those 
obtained  in  the  human  disease.  According  to  the  experiments  of 
Gergani  and  Aleandri  (1959),  it  is  better  to  use  the  antigen 
of  Br.  abortus  for  the  diagnosis  of  cattle  bruoellosis  and  to 
use  the  antigen  of  Br.  melitensls  for  ovine  bruoellosis. 

Kunkor  (1953)  examined  b?8  samples  of  cattle  serum  with  C.F. 
and  slow  thorough  agglutination  for  comparison  purposes;  he 
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observed  more  positive  oases  with  sero-agglutinatlon  (205)  than 
with  oold  /frozeu/  C.P.  (164). 

In  aooordanoe  with  the  experiments  of  Lambert  and  Amerault 
(1962).  the  test  Is  effeotlve  In  the  Identification  (fit  the 
disease/  In  nonlnfeoted  cattle j  but  it  Is  as  sensitive  as  sero- 
agglutinatlon  with  heated  or  unheated  serum. 

Alton  and  Jones  (1963)  give  us  a  very  complete  descrip¬ 
tion  of  C.F.  which  oould  be  used  as  a  standardized  test  for  the 
diagnosis  of  bruoellosls  in  animals.  It  was  used  primarily  In 
cattle  as  a  way  of  distinguishing  vaoclnated  animals  from 
naturally  Infected  animals. 

(o)  Other  Diagnostic  Tests 

Some  other  serologioal  tests  have  been  used  sporadically 
In  the  diagnosis  of  human  and  animal  bruoellosls.  The  results. 

In  general,  are  debatable)  In  some  cases,  further  experimental 
and  comparative  study  Is  necessary. 

Among  the  laboratory  tests  which  have  not  found  acoeptanoe 
and  which  possibly  will  not  be  accepted  we  have  hemoagglutl- 
nation  (Beert,  1958),  the  bactericidal  capacity  of  blood 
(Hlnoprlo.  1955*  Mlnoprio  and  Harris,  ...1955).  the  floooulatlon 
test  (Hunter  and  Colbert,  1958)  Garganl,  et  al,  1959;  and  the 
Coombs  /sic/  test,  as  well  as  Allvlsatos  et  al,  1958)  Cedro 
et  al,  1959)'  These  tests  require  standardization  and  will  be 
used  In  speolal  oases  as  a  supplementary  aid  In  diagnosis. 

We  have  three  tests  which  will  have  to  be  examined  most 
carefully  because  they  are  very  promising,  not  only  In  the 
diagnosis  of  Individual  cases  but  above  all  as  research  and 
Investigation  tests  for  the  use  among  large  population  groups) 
they  are:  surface  fixation*  fluorescent  antibodies,  and 
•label"  /card/  tests. 

Surface  Fixation 

This  test  was  described  13  years  ago  by  Castaneda  (1950). 
We  already  have  some  publications  available  on  It. 

Although  the  test  requires  further  standardization,  not 
only  as  regards  the  preparation  of  the  antigen  but  also  as 
regards  the  technique  and  Interpretation  of  the  results,  the 
advantages  and  simplicity  are  so  outstanding  as  to  justify 
further  thorough  study  and  comparison.  Castaneda  et  al  (1959) 
and  Etchegaray  and  Plnel  (1962)  stated  that  there  Is  a  cor¬ 
relation  between  aurfaoe  fixation  and  sero-agglutinatlon,  when 
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the  tests  were  performed  with  cattle  and  hog  sera,  respectively. 
In  nan,  Castaneda  (i960)  encountered  0.83)8  reaotors  /reagents/ 

In  a  test  of  approximately  4,000  blood  samples  from  blood  donors 
In  Mexico;  on  the  other  hand,  Boldan  (1963)  encountered  very 
few  reactors  with  the  surface  fixation  test  and  the  sero- 
agglutlnation  test;  this  involved  3 ,385  sera  whioh  were  exam¬ 
ined  in  a  settlement  in  £1  Salvador  where  cattle  brucellosis  is 
exzootic.  Table  I  summarizes  the  results  obtained  by  the 
abovementioned  investigators.  We  can  note  that  the  surf&oe 
fixation  test  consistently  gave  more  positive  results  than  sero- 
agglutination. 

Castaneda  and  associates  (1959)  Interpreted  this  dis¬ 
crepancy  as  an  attribute  of  the  sensitivity  of  the  test  or  its 
capacity  to  single  out  /Indicate/  more  infected  than 

other  /tests/. 

Fluorescent  Antibodies 

This  test  is  relatively  new  in  the  diagnosis  of  brucel¬ 
losis  and  was  tried  with  great  success  during  an  epidemio  of 
brucellosis  In  a  faaia&t/  packing  plant  in  Iowa  in  the  United 
States  (Blegelelsen,  Jr.  and  associates,  1962,  a,  b).  The 
indirect  fluorescent  antibody  test  was  compared  to  the  sero- 
agglutlnatlon  test,  showing  up  brucella  antibodies  in  96  human 
sera;  the  results  show  that  the  fluorescent  antibodies  ean  be 
seen  even  when  the  sero-agglutlnatlon  test  would  have  shown  up 
very  low  titers.  The  direct  fluorescent  antibody  test  was 
positive  in  the  tissues  of  hogs  out  of  109  treated  /sic;  in 
the  tissue  of  109  treated  hogs/.  The  test  will  have  to  be 
studied  more  thoroughly  and  this  should  it  more  useful  in 

specialized  laboratories. 

"label"  /Tag7  Test 

The  basic  principle  behind  this  new  test  is  so  simple 
that  it  is  astonishing  that  it  has  not  been  adopted  long  ago  for 
the  diagnosis  of  brucellosis.  It  is  similar  to  the  elate 
method,  using  blood  plasma  and  a  "label"  /card,  tag7»  in  order 
to  obtain  the  plaGma,  we  cover  another  card  with  dry  anti¬ 
coagulant  and  phytoagglutlnln.  As  recommended  by  Brewer  et  ml 
(Warner,  1963)  and  as  presented  right  now,  the  test  is  not 
very  advisable  because  of  the  time  it  oonsumes. 

Norrung  (1955)  many  years  ago  described  a  similar  test. 

Ke  used  cards  on  whioh  he  deposited  a  dry  antigen  stained  with 
uctrazollui,.  A  modification  of  the  Norrung  method  is  the 
method  in  which  we  use  a  drop  of  whole  blood,  as  described  by 
sovoral  ..vestlgators  and  mentioned  at  the  beginning  of  this 
test;  this  will  be  a  good  exploration  method. 
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Further  experiments  will  have  to  be  oonduoted,  however; 
this  would  oertainly  be  very  helpful* 

Milk  Tests 

No  new  changes  have  been  worked  out  in  the  past  several 
years  in  the  various  tests  using  milk  or  serum  for  the  diagnosis 
of  animal  brucellosis.  The  ring  test  continues  to  be  the  best 
for  the  routine  diagnosis  of  milk  oattle  brucellosis  (Janny  and 
Berman.  1959).  Antigens  stained  with  tetrazolium  appear  to  be 
more  sensitive  than  those  stained  with  hematoxylin;  this  is 
perhaps  due  to  the  faot  that,  oonsidering  the  handling  of 
microorganisms  with  tetrazolium.  we  do  not  damage  the  oell  wall 
since  we  are  only  staining  the  lntraoellular  portions  in  which 
there  is  dehydrogenase  aotlvlty  (Hello  et  al.  1957)* 

Allergy  Jests 

The  importance  of  this  procedure  for  the  diagnosis  of 
bruoellosls  should  not  be  overlooked.  However  the  same  recommen¬ 
dations  ,  made  at  the  last  meeting  of  the  committee  of  experts 
on  bruoellosls  of  the  FAO/WHO  (1958)  should  be  kept  in  mind  here. 
A  positive  reaotion  indicates  prior  exposition  of  /to/  brucella 
but  this  does  not  necessarily  signify  the  present  lnfeotlon  of 
the  subjeot. 

Since  different  antigens  have  been  used  for  making  this 
test,  it  would  be  highly  reoommendable  to  undertake  a  large- 
scale  antigen  standardization  program  and  ot  make  comparisons 
with  other  tests.  The  rather  wise  comments  of  Castaneda  (1961 
b)  should  be  taken  into  consideration  in  this  oonneotion. 

For  this  diagnosis  of  the  disease  in  humans,  the  extract 
of  watery  HBP,  originally  prepared  by  Castaneda  and  Carrillo 
(19^1)  for  the  treatment  of  bruoellosls,  is  one  of  the  most 
widely  used  allergens  (see  also  Gabrlelll  and  Caturegll,  1959 )» 
as  well  as  the  different  watery  extraots  obtained  by  other 
investigators,  such  as  the  polysaooharldes  extracted  by  Leon 
and  Cano  (1958).  The  interpretation  of  the  allergy  test  is  a 
oritlcal  part  of  the  entire  operation  here  and  should  include 
a  very  careful  examination  of  any  local  or  general  reaotion 
(Barnaa,  1957). 

This  test  has  been  used  quite  a  lot  in  animals,  especially 
by  Busslan  investigators,  in  the  diagnosis  of  oaprine  /goa£/ 
bruoellosls  (Hoptman,  1959 t  Ivan  /sis/.  1962). 

Final  Comments 

The  major  portion  of  the  problems  encountered  in  the 
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past  In  the  diagnosis  of  brucellosis  In  nan  and  animals  are 
still  with  us  today.  Ve  can  list  them  as  follows) 

(a)  Absence  of  standardization  of  antigens  and  pro¬ 
cedures. 

(b)  Insufficient  number  of  comparative  tests  related 
to  clinical  evidence. 

He  might  make  two  basic  suggestions  heres 

(1)  Research  dealing  with  the  abovementloned  two  points 
should  be  promoted; 

(2)  We  should  as  soon  as  possible  have  published  a 
monograph  which  should  contain  the  presently  satisfactory  methods 
that  are  reliable;  these  should  of  course  be  methods  for  the 
diagnosis  of  brucellosis  In  man  and  other  animals.  This 
publication  should  be  widely  disseminated  and  might  be  some¬ 
thing  like  the  well-known  publication  "Babies  Laboratory 
Techniques"  published  by  the  WEO  In  the  Monograph  Series. 


TABLE  I 

PERCENTAGE  OP  SURFACE  FIXATION  TESTS  AND  SERO-AGGLUTI NATION 
TESTS  IN  BRUCELLOSIS  IN  MAN  AND  OTHER  ANIMALS 
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Legend:  a  —  speoles;  b  —  author;  o  —  number  of  samples; 
d  —  surface  fixation;  e  —  sero-agglutlnatlon;  f  —  test  tube 
method;  g  —  rapid  plate  method  ^sllde  method;  h  —  oattle; 

1  —  hogs;  J  —  man;  1  —  heated. 


